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Summary
Background:  The  Ministry  of  Health  Malaysia  initiated  the  total  hospital  information
system  (THIS)  as  the  ﬁrst  national  electronic  health  record  system  for  use  in  selected
public  hospitals  across  the  country.  Since  its  implementation  15  years  ago,  there  has
been  the  critical  requirement  for  a  systematic  evaluation  to  assess  its  effective-
ness  in  coping  with  the  current  system,  task  complexity,  and  rapid  technological
changes.  The  study  aims  to  assess  system  quality  factors  to  predict  the  performance
of  electronic  health  in  a  single  public  hospital  in  Malaysia.
Methods:  Non-probability  sampling  was  employed  for  data  collection  among  selectedPartial  least
squares-structural
equation  modeling
providers  in  a single  hospital  for  two  months.  Data  cleaning  and  bias  checking  were
performed  before  ﬁnal  analysis  in  partial  least  squares-structural  equation  modeling.
Results  and  conclusions:  Convergent  and  discriminant  validity  assessments  were  sat-
isﬁed  the  required  criterions  in  the  reﬂective  measurement  model.  The  structural
model  output  revealed  that  the  proposed  adequate  infrastructure,  system  interop-
erability,  security  control,  and  system  compatibility  were  the  signiﬁcant  predictors,
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where  system  compatibility  became  the  most  critical  characteristic  to  inﬂuence  an
individual  health  care  provider’s  performance.  The  previous  DeLone  and  McLean  infor-
mation  system  success  models  should  be  extended  to  incorporate  these  technological
factors  in  the  medical  system  research  domain  to  examine  the  effectiveness  of  mod-
ern  electronic  health  record  systems.  In  this  study,  care  providers’  performance  was
expected  when  the  system  usage  ﬁts  with  patients’  needs  that  eventually  increased
their  productivity.
©  2016  King  Saud  Bin  Abdulaziz  University  for  Health  Sciences.  Published  by  Elsevier
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ﬁrming the  attributes  of  system  quality  for  an
individual  unit  of analysis  by  excluding  use  due  to
HIS mandatory  use  [10]  and  also  user  satisfaction  asLimited.  All  rights  reserv
ntroduction
otal  hospital  information  system  (THIS)  is  an  inte-
rated hospital  information  system  (IS)  designed
o manage  both  clinical  and  non-clinical  functions
or coordinated  patient  care  [1]. THIS  was  the
rst initiative  of  the  Ministry  of  Health  Malaysia
MOHM) to  implement  a  national  electronic  health
ecord (EHR)  system  as  part  of  telehealth  project.
tarted at  Selayang  Hospital  in  1999  and  followed
y Putrajaya  Hospital  in  2000,  a  total  of  12  public
ospitals in  Malaysia  have  implemented  THIS  [2].
HIS will  ensure  the  continuity  of  care  and  com-
leteness  of  patient  medical  histories  documented
cross different  clinics  and  medical  departments
ithin a  single  hospital  to  create  an  EHR  or  life-
ime health  record  of  telehealth  application.  As  an
nterprise-wide  hospital  information  system  (HIS)
overing  signiﬁcant  clinical  oriented  functionali-
ies, THIS  is commonly  deployed  by  a  large  hospital
ith at  least  400  beds  [3]. For  the  past  15  years,
he Malaysian  government  has  spent  approximately
 billion  ringgit  to  fund  THIS  with  roughly  80  mil-
ion ringgit  allocated  for  system  deployment  in  one
ublic hospital  [4]. In  considering  the  mandatory
se of  HIS  in  hospitals  due  to  their  massive  invest-
ents by  the  government,  it  is  critical  to  evaluate
he effectiveness  of  the  system  on  how  the  system
an contribute  signiﬁcantly  to  the  performance  of
ealth care  providers.  Understanding  the  impact  of
ystem quality  on  job  performance  and  satisfaction
re essential  for  hospital  administrators  to  make  a
etter decision  concerning  the  quality  of  patient
are [5].
For the  theoretical  aspect,  the  DeLone  and
cLean information  system  success  model  (DMISMs)
n 1992  and  2003  have  been  adopted  by  IS
esearchers around  the  globe.  Unfortunately,  there
s a  gap  in  the  theory  that  does  not  cover  the  core
i
m
fechnological  characteristics  in  the  medical  system
omain.  Apart  from  rapid  technological  changes
rom electronic  medical  records  (EMR)  to  EHR,  more
eatures  and  impact  of  usage  can  be  extended  to
ew studies  [6]  to  cope  with  technological  advance-
ents and  task  complexity  of  providers.  When  the
MISMs are  too  generic,  along  with  the  past  IS
cceptance frameworks,  there  is  little  information
n measuring  the  particular  IS  characteristics  to
easure the  HIS  success  [7].  Therefore,  with  the
ntention  to  extend  DMISMs  in  the  medical  system
esearch,and the  central  objective  of  the  study  was
o assess  how  several  system  quality  characteris-
ics predict  the  care  provider’s  performance  in  this
etting.
roposed research model
n  this  study,  we  preferred  to  use  an  EHR  system
nstead of  THIS  which  strictly  focused  on  clinical
unctionality [8]. As  illustrated  in  Fig.  1,  the  pro-
osed research  model  was  adopted  from  the  EHR
ystem Effectiveness  Model  [6]  with  four  latent
onstructs to  evaluate  the  performance  of  care
rovider.  This  model  undeniably  was  an  extended
ersion of  the  original  DMISM  developed  to  ﬁt
ith current  system  quality  measures  in  the  med-
cal system  context  yet  to  be  estimated.  The
riginal DMISM  consists  of  six  information  system
uccess factors  or  effectiveness,  namely  system
uality, information  quality,  use,  user  satisfaction,
ndividual impact,  and  organizational  impact  [9].
owever, this  study  was  only  interested  in  con-t contained  system  quality  and  individual  impact
easures  [11,12].  Back  to  the  research  model,
our exogenous  constructs  are  known  as  adequate
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infrastructure  with  two  indicators,  system  interop-
erability  with  three  indicators,  perceived  security
control  with  four  indicators,  and  system  compat-
ibility with  four  indicators  drawn  on  the  left  side
pointing  the  arrow  individually  to  an  endogenous
construct, provider  performance  with  four  indica-
tors. In  this  study,  the  individual  impact  would  be
replaced  with  health  care  provider  performance
and is  the  degree  to  which  an  individual  care
provider believes  that  using  an  EHR  system  would
help  him  or  her  achieved  beneﬁts  through  increas-
ing performance  in  the  medical  profession.
In clarifying  the  relationship  between  the  pro-
posed  constructs,  the  following  were  used  to  justify
the study’s  hypotheses.
Adequate infrastructure
In EHR  context,  IT  infrastructure  is  deﬁned  as  the
appropriate  hardware,  software,  and  supporting
management systems  to  execute  EHR  applications.
It also  comprises  of  networks,  servers,  telecom-
munication hardware,  and  services  [13].  Fairbanks
[14]  emphasized  that  EHR  adoption  is  dependent
on IT  resources  to  manage  the  clinical  processes
that critically  affected  the  quality  care  of  patients.
Medical practices  of  physicians  will  be  signiﬁ-
cantly improved  if  a  high  performance  of  network
devices and  connectivity  are  in  place  for  EHR  sys-
tem use  [15].  Therefore,  the  research  hypothesized
that:
[
C
c
Nrch  model.
1.  Adequate  infrastructure  has  a positive  effect
n provider  performance.
ystem interoperability
nteroperability  is  the  ability  of  different  health
nformation  technology  (HIT)  and  applications  to
xchange, use,  and  communicate  medical  data
ccurately  and  consistently  in  a  medical  context
16]. It  enables  the  exchange  and  sharing  of  EHR
cross different  departments  and  health  care  insti-
utions  [17].  System  interoperability  is  vital,  as
t will  lead  to  cost  efﬁciency,  effective  patient
reatment, and  elimination  of  redundancy  [18].  It
an integrate  care  coordination  of  patient,  reduce
he time  for  medical  documentation,  and  increase
octor-patient  relationships.  Based  on  these,  the
esearch hypothesized  that:
2. System  interoperability  has  a positive  effect
n provider  performance.
erceived security control
n  the  context  of  health  care,  system  security  can
e described  as  the  ability  of  HIS  to  safeguard
he users  and  records  against  unauthorized  access
19]. An  e-health  application  survey  by  Sequist  and
ullen [20]  indicated  that  data  security  is  criti-
al for  operating  EHR,  as  perceived  by  physicians.
ehemiah [21]  also  posits  that  the  privacy  and  secu-
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ity  of  patient  data  must  be  addressed  to  ensure
uccessful EHR  implementation.  For  this  reason,  it
s asserted  that:
3.  Perceived  security  control  has  a  positive
ffect on  provider  performance.
ystem compatibility
ne  of  technology  characteristic  namely  IT  com-
atibility  is  the  major  factor  for  organizational  IT
doption.  IT  compatibility  referred  to  the  degree
f perceived  ease  of  use  for  IT  software  when
ntegrates with  related  IT  facilities,  work  culture,
alues, and  organizational  practices  [22]. Based  on
he observations  of  768  nurses  by  Hung  et  al.  [23]  in
sing primary  health  information  systems,  system
ompatibility  affected  their  perceived  usefulness
nd perceived  trust.  Similarly,  Li  [7]  also  performed
nline surveys  with  219  residents  who  have  EHR  use
xperiences  in  both  large  and  middle-sized  hospi-
als at  California.  The  results  indicated  a positive
ffect  of  EHR  use  on  work  impact  of  providers.  From
his literature,  the  research  hypothesized  that:
4. System  compatibility  has  a  positive  effect  on
rovider performance.
ethods
he  actual  sample  size  required  for  this  study  was
stimated  in  G*Power  version  3.1  by  selecting  a
riori analysis.  After  calculation,  the  proposed  sam-
le size  was  n  =  129  (effect  size  f2 =  0.15,  ˛  =  0.05,
umber of  predictors  =  4).  In  one  of  the  largest
ublic hospitals  situated  on  the  north  peninsular
f Malaysia,  the  questionnaire  surveys  were  dis-
ributed  to  the  health  care  providers  during  a
wo-month  period,  which  resulted  in  the  collection
f 367  responses  from  400  surveys,  a  92%  response
ate. Employing  convenience  sampling,  the  sur-
eys were  delivered  through  separate  programs
amely continuing  medical  education  (CME)  orga-
ized by  the  hospital  among  specialists  and  medical
fﬁcers,  while  continuing  nursing  education  (CNE)
mong  nurses  who  were  active  users  of  the  EHR
ystem. Participation  was  voluntary,  and  an  indi-
idual respondent’s  identity  remained  anonymous
t all  times.  The  target  respondents  were  asked  to
valuate  the  proposed  exogenous  and  endogenous
onstructs. The  questionnaire  involved  eight  items
hat adopted  from  previous  IS  studies  [15,24—27]
nd  modiﬁed  to  ﬁt  within  the  Malaysian  medical
ractice context  while  introduced  nine  new  items
eady  to  be  measured.  All  measurement  items  were
t
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nchored  using  a  seven-point  Likert  scale  ranging
rom 1 (strongly  disagree)  to  7  (strongly  agree).
Methodologically,many  IS  researchers  commonly
mploy partial  least  squares-structural  equation
odeling  (PLS-SEM)  due  to  small  sample  sizes,
on-normal data,  and  use  of  latent  formative  con-
tructs that  unreliable  perform  in  covariance-based
tructural equation  modeling  (CB-SEM)  [28]. With
egards to  non-normal  distribution,  the  PLS-SEM
ethod would  be  employed  for  analyzing  the  col-
ected data  due  to  signiﬁcant  results  for  both
ale and  female  data  at  (p  <  0.05)  running  using
hapiro’s—Wilk  test  in  SPSS.  Out  of  367  responses,
58 were  usable  for  analysis  in  SmartPLS  version
.2.0, with  nine  responses  discarded  due  to  unen-
aged responses.  Before  commencing  the  analysis,
ommon  method  variance  (CMV)  was  assessed  using
arman’s one-factor  test.  Testing  of  CMV  is  nec-
ssary if  the  data  collection  is  to  be  carried  out
hrough a cross-sectional  survey  [29]. Podsakoff
nd Organ  [30]  added  that  CMV  is  present  if  one
rincipal  factor  explains  the  majority  of  the  vari-
nce. After  entering  all  latent  construct  items  and
xecuting unrotated  factor  analysis  in  SPSS,  the
esult was  35.9%,  conﬁrming  that  CMV  did  not  exist
n the  dataset.  Brieﬂy  describing  the  descriptive
tatistics, the  respondents  included  124  (34.6%)
ales and  234  (65.4%)  females.  These  unbalanced
esponses were  due  to  129  (55.1%)  of  the  sam-
les were  nurses  who  mostly  female.  From  this,  51
14.2%)  were  below  25  years  old,  219  (61.2%)  were
5—35 years  old,  66  (18.4%)  were  36—45  years  old,
8 (5%)  were  46—55  years  old,  and  four  respon-
ents were  aged  above  56  years  old.  Regarding
linical positions,  72  (20.1%)  were  assistant  med-
cal ofﬁcers,  132  (36.9%)  were  medical  ofﬁcers,
9 (5.3%)  were  specialists,  and  135  (37.7%)  were
urses.  Approximately  184  (51.4%)  of  them  had
ess than  three  years  of  system  use  experience,  56
15.6%)  had  less  than  ﬁve  years,  and  118  (33%)  had
ore than  ﬁve  years.
esults and discussion
nalysis of the measurement model
he  measurement  model  outlines  the  relation-
hips between  the  latent  constructs  and  their
ndicators [31].  The  model  can  be  reﬂective  or
ormative,  comparing  causality  direction,  indica-
or interchangeability,  and  its  correlations  [32].
bout this  study,  the  exogenous  and  endogenous
onstructs identiﬁed  as  the  reﬂective,  and  no  con-
truct deﬁned  as  the  formative.  Convergent  validity
702  M.I.  Mohd  Salleh  et  al.
Table  1  Convergent  validity  of  the  reﬂective  measure.
Constructs  Survey  items  Loadings  CR  AVE
Adequate
infrastructure
Faster  network  access  is  critical  for
me  to  use  EHR  system
0.926 0.903  0.823
Adequate  computer  hardware  is
critical  for  me  to  use  EHR  system
0.888
System
interoperability
The  connection  between  different
EHR  systems  is  critical  to  enable
coordinated  patient  care
0.807 0.807  0.583
I  only  need  to  enter  and  save  data
once,  then  use  the  system  with
multiple  EHR  modules
0.784
The  cost  for  patient’s  treatment  is
reduced  with  the  use  of  EHR  system
0.696
Perceived
security  control
I believe  my  EHR  system  does  not
allow  unauthorized  access
0.919 0.926  0.759
I  feel  secure  and  safe  using  EHR
system
0.888
I  believe  my  EHR  system  protects
patient’s  information
0.887
I believe  my  EHR  system  has  a
robust  security  control
0.784
System
compatibility
EHR  system  ﬁts  my  patients’  needs  0.863 0.910  0.716
EHR  system  ﬁts  my  workﬂows  0.862
EHR  system  ﬁts  the  way  I  work  and
my  work  styles
0.849
EHR  system  ﬁts  my  clinical
practices
0.810
Provider
performance
EHR  system  increases  my  work
productivity
0.871 0.900  0.691
EHR  system  increases  my  chances
of  obtaining  better  annual
performance  marks
0.851
EHR  system  increases  my  time  with
patients
0.804
EHR  system  enhances  the  safety  of 0.798
s
t
h
[
f
t
a
v
A
Apatient  care
and  discriminant  validity  were  required  to  evalu-
ate reﬂective  measurement  model.  In  assessing  an
ideal convergent  validity  for  the  reﬂective  mea-
sure,  an  individual  item  must  have  a  recommended
outer loading  above  0.5,  a  composite  reliability
(CR) recommended  value  above  0.6,  and  every
construct’s average  variance  extracted  (AVE)  rec-
ommended  value  of  0.5  or  above  to  explain  50%  or
more variance  from  its  indicators  [33].  As  shown  in
Table  1,  the  convergent  validity  assessment  for  the
proposed  measures  was  achieved.
Discriminant  validity,  however,  can  be  accessed
for reﬂective  measures  by  following  the  Fornell  and
Larcker  criterion.  The  criterion  stated  that  an  indi-
vidual latent  construct  must  be  able  to  share  more
variance  with  its  indicators  than  with  other  con-
t
s
n
4tructs  measured  from  its  AVE  value.  The  AVE  for
hat particular  construct  should  be  greater  than  the
ighest squared  correlation  with  other  constructs
34]. As  illustrated  in  Table  2, the  squared  AVE
or each  latent  construct  (boldface)  was  greater
han the  correlations  of  other  constructs,  and  thus
chieved  the  discriminant  validity  assessment  to
alidate the  measurement  model.
nalysis of the structural model
part  from  the  measurement  model,  the  struc-
ural model  was  further  analyzed  to  test  the
tudy’s hypotheses.  The  coefﬁcient  of  determi-
ation (R2) for  ESE  was  0.463,  determining  that
6% of  its  variance  might  be  explained  by  the
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Table  2  Discriminant  validity  for  the  reﬂective  measure.
Adequate
infrastruc-
ture
Perceived
security
control
Provider
perfor-
mance
System
compatibil-
ity
System
interoperability
Adequate  infrastructure  0.907
Perceived  security  control 0.266 0.871
Provider  performance 0.416 0.471 0.832
System  compatibility 0.391 0.396 0.594 0.846
System  interoperability 0.265 0.472 0.450 0.409  0.764
e
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tNote: The bolded diagonal denote AVE values.
xogenous  constructs.  In  another  word,  the  remain-
ng 54%  could  be  described  by  other  technological
actors excluded  in  the  study.  This  observed  R2
alue  could  be  classiﬁed  as  moderate  according
o Chin  [35],  who  classiﬁed  R2 as  0.67  (substan-
ial), 0.33  (moderate),  and  0.19  (weak).  For  testing
he path  relationships  between  latent  constructs  in
he model,  the  bootstrapping  procedure  using  500
ubsamples  was  applied  [34]. The  results  showed
hat  all  system  quality  characteristics  have  a  pos-
tive and  signiﬁcant  effect  on  the  endogenous
onstruct (see  Fig.  2).  Comparing  the  signiﬁcant
alues among  these  exogenous  constructs,  system
ompatibility  was  the  most  important  predictor
t =  6.985,  p  <  0.01)  followed  by  perceived  security
ontrol (t  = 3.325,  p  <  0.01),  system  interoperability
t =  3.087,  p  <  0.01),  and  Adequate  infrastructure
r
o
i
Figure  2  Structt =  2.925,  p <  0.01).  Hence,  the  results  provided
dequate support  for  all  tested  study  hypotheses
H1, H2,  H3,  and  H4).
Further  analysis  was  preceded  by  the  blindfold-
ng procedure  to  estimate  the  predictive  capability
f the  model  by  obtaining  the  cross-validated
edundancy  value.  After  running  this  procedure
ith an  omission  distance  of  seven,  the  estimated
2 value  for  the  endogenous  construct  was  0.310
nd indicated  that  the  structural  model  provided
dequate  support  for  the  predictive  relevance
ith Q2 greater  than  0  [34]. Next,  assessment  for
he structural  model  was  performed  to  calculate
he effect  size  (f2) of  the  estimated  signiﬁcant
esults. Consequently,  provider  performance  has  an
riginal included  R2 of  0.463,  whereas  Adequate
nfrastructure has  excluded  R2 of  0.439,  system
ural  model.
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interoperability  has  excluded  R2 of  0.447,  per-
ceived security  control  has  excluded  R2 of  0.434,
and system  compatibility  has  excluded  R2 of  0.358.
After computation,  adequate  infrastructure  has  f2
of  0.045  (small),  system  interoperability  has  f2 of
0.030 (small),  perceived  security  control  has  f2 of
0.054 (small),  and  system  compatibility  has  f2 of
0.196 (medium),  separately  based  on  Cohen’s  [36]
convention  to  explain  the  endogenous  construct  at
the structural  level.  Also,  a  post  hoc  power  analy-
sis was  conducted  to  estimate  the  size  and  strength
of the  statistical  signiﬁcance  in  G*Power.  With  a
medium  effect  size  (f2) of  0.179,  the  total  sample
size of  358,  and  four  predictors,  the  study  man-
aged to  attain  0.999  of  the  statistical  power  which
was large  to  detect  the  signiﬁcant  effects  for  the
tested  research  hypotheses  even  employing  non-
probability  sampling.
Applying  Importance-Performance  Matrix  Analy-
sis (IPMA)  for  latent  construct  scores  can  enhance
the ﬁnal  PLS-SEM  results.  IPMA  recognizes  the  criti-
cal importance  and  performance  of  every  construct
for concluding  research  by  emphasizing  major  areas
for improvement  of  managerial  activities  [37]. As
depicted in  Fig.  3, the  IPMA  of  provider  per-
formance revealed  that  system  compatibility  was
the most  important  system  quality  characteristics
(importance  score  =  0.385,  performance  score  =  66)
to predict  provider  performance.  Perceived  secu-
rity control  has  a  relatively  low  importance  score
(0.201)  with  similar  performance  score  (66)  as  sys-
u
i
cR  system  improvement.
em  compatibility.  Adequate  infrastructure  (0.171)
nd system  interoperability  (0.152)  have  a  slight
mportance  rating,  but  system  interoperability  has
he highest  performance  rating  of  69  among  all.
herefore,  the  hospital  administrator  should  con-
entrate  on  improving  the  performance  of  system
ompatibility  for  future  EHR  system  upgrading.
A follow-up  interview  was  conducted  with  two
elected medical  ofﬁcers  and  one  IT  ofﬁcer  for
he purpose  of  result  veriﬁcation.  As  the  strongest
redictor to  inﬂuence  the  endogenous  construct
xhibited from  the  bootstrapping  and  IPMA  results,
he surveyed  providers  believed  that  the  ﬁtness
f the  system  with  the  patients’  needs  helped  to
ncrease their  work  productivity  with  the  highest
ean score  of 5.031.  For  instances,  the  system
llowed timely  and  convenient  patient  access  to
are, compliance  with  clinical  practice  guidelines,
nd continuous  monitoring  of  patient  conditions.
ith EHR,  tracking  of  patient  medical  histories
ould not  be  easier—–with  a single  click  rather
han referring  to  a medical  department  with  paper-
ased  records.  These  beneﬁts  would  lead  to  more
ccurate  and  comprehensive  patient  records  which
an increase  the  efﬁciency  of  diagnosis  and  treat-
ent.  Applying  access  restriction  with  clinical  task
esponsibility  as  the  security  control,  the  respon-
ents  believed  that  the  system  did  not  allow
nauthorized access  to  protect  the  conﬁdential-
ty of  patient’s  information.  Thus,  they  expressed
onﬁdence in  its  safety  and  security.  Specialists
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2nﬂuence  of  system  quality  characteristics  on  healt
nd  medical  ofﬁcers  yet  have  access  to  patients’
ecords by  only  knowing  their  identiﬁcation  num-
ers. This  access  was  critical,  as  these  providers
till have  to  examine  incoming  patients  admitted
o their  clinics  with  different  kind  of  injuries  or  dis-
ases in  the  case  of  emergency.  System  access  was
till monitored  via  access  log,  as  they  were  only  per-
itted to  add,  view,  or  even  print  certain  patient
nformation.
As an  integrated  EHR  application,  patient  man-
gement system  (PMS)  module  was  found  to  be
he most  popular  used  application  among  the
esponded health  care  providers.  There  was  inter-
perability  between  clinical  departments  in  the
urveyed  hospital  that  would  enable  them  to  add,
pdate,  save,  and  share  patient  data  with  other
HR modules  including  laboratory,  pharmacy,  and
adiology  systems.  Patient  notes  and  complete
edical histories  could  be  retrieved  from  an  EHR
atabase  for  coordinated  patient  care  when  using
ifferent  clinics  to  receive  various  types  of  treat-
ents.  Unfortunately,  there  was  no  interoperability
etween the  surveyed  hospital  and  other  MOHM
ospitals outside  the  state.  With  interoperability
eatures of  an  EHR  system,  records  duplication
ometimes  existed  for  a  single  patient  during  emer-
ency admission  not  because  of  technical  but  more
ften human  error.  This  mistake  was  then  ﬁxed
y an  authorized  specialist  through  further  records
eriﬁcation  to  merge  them  together.
For the  technology  infrastructure,  providers
greed that  their  departments  equipped  with  ade-
uate personal  computers  (PCs)  and  faster  network
peed  to  access  EHR  system,  which  contradicted
ith the  ﬁndings  of  previous  studies  [2,38—40].
reviously,  the  hospital  has  purchased  more  than
00 desktop  and  laptop  computers  to  support  THIS
sage on  Windows  XP.  More  personal  computers
ere also  rented  running  on  Windows  7  together
ith new  dedicated  servers  purchased  for  EHR  stor-
ge to  accommodate  new  users  and  changing  the
perating  system.  In  reducing  trafﬁc  and  system
owntime,  the  system  could  be  accessed  only  for
ntranet use.
onclusions
his  study  makes  a  signiﬁcant  contribution  to  IS
heories  by  extending  DMISMs  with  technology  char-
cteristics  measurements.  In  term  of  practicality,
e found  all  measuring  system  quality  factors  have
 positive  impact  on  an  individual  health  care
roviders’ performance  with  signiﬁcant  results.  In
articular,  performance  was  anticipated  when  the
A
T
Hre  providers’  performance  705
se  of  the  system  ﬁts  with  patients’  needs  and
herefore  increased  their  productivity.  More  than
0% of  responding  providers  have  spent  approxi-
ately ﬁve  hours  per  day  ﬁve  to  seven  days  per
eek to  use  the  system.  The  medical  ofﬁcer  was
ecorded as  the  highest  EHR  system  user  compared
o others  in  this  study.  By  referring  to  the  study
utcomes,  the  hospital  management  might  enhance
heir annual  IT  allocation  budget  and  strategically
lan for  future  system’s  development  by  consider-
ng the  proposed  technology  characteristics  mainly
elating to  clinical  task-technology  compatibility.
Conversely,  it  was  noted  that  the  implemented
ystem still  has  limited  integration  and  interop-
rability for  supporting  clinical  operations  among
ther MOHM  hospitals,  health  centers,  and  clinics.
he network  infrastructure  and  the  interoperabil-
ty of  the  system  could  be  upgraded  to  encourage
heir participations  as  well  as  boost  adoption
evels, minimize  resources,  and  enable  central-
zed care  coordination  using  a  single  system  to
nhance  effectiveness  across  the  country.  Addi-
ionally,  future  studies  may  enlarge  the  sample
izes among  different  hospitals  implementing  THIS
ith various  providers  such  as  radiologists,  pharma-
ists, lab  technologists,  and  imaging  staffs  through
 random  sampling  to  increase  the  effect  sizes  for
mproving  the  statistical  power.  Through  a nation-
ide EHR  system  evaluation  study  the  results  could
e generalized  to  the  Malaysian  health  care  popula-
ion. Therefore,  this  study  has  provided  some  useful
nowledge  from  the  Malaysian  health  system’s  per-
pective about  the  effectiveness  of  the  EHR  system
 addressing  technological  factors  rarely  found  in
ecent scholarly  impact  factor  journal  publications.
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